Physics 304 Spring 2023 Exam 1 NAME: S Oiu *‘1&\(\“:}

1) Fora potential energy between two particles of reduced mass p of Ulr) = %W, ( K> 0>
and angular momentum £, make a sketch of the potential, the centrifugal
potential, and the effective potential (all on the same graph). Find the value of r
where the two particles remain at a constant distance, and find the frequency of
small oscillations if they are disturbed from their equilibrium position.
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2) Asatellite (m=1x10°kg) of the sun (Ms=1.99x10°°kg) is found at a distance from
the sun of 1x10"'m, with a speed of 1x10°m/s, with an angle between the vector
from the sun to the satellite and the velocity vector of 70°. What is the distance of
closest and farthest approach of the satellite to the sun, and what is the
eccentricity of the orbit.
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3) Apuck is on a frictionless, horizontal, rotating table (rotating counterclockwise
with angular velocity Q) and is given an initial velocity v, = (v, Vo) from the
origin (axis of rotation) both in the frame of an observer fixed on the table. Use
Newton’s laws to write the equations of motion in the observer’s frame and solve.
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4) Atrain is traveling at 200 m/s on a straight, horizontal track across the South
Pole. Find the angle of a plumb line suspended from the ceiling inside the train
and another inside a hut on the ground. In what direction is the plumb line on the
train deflected?
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